Impaired jun-NH2-terminal kinase activation by ultraviolet irradiation in fibroblasts of patients with Cockayne syndrome complementation group B.
c-jun-NH2 kinases (JNK) are among the UV-activated protein kinases that play an important role in cellular stress response via the phosphorylation of c-jun, ATF2, and p53. Activation of JNK by UV irradiation requires cooperation between membrane and nuclear components, including DNA lesions per se. The role of DNA lesions in JNK activation led us to explore the inducibility of these kinases in cells of repair-deficient patients. Analyses of primary fibroblast cell lines from patients with Cockayne Syndrome of complementation group B (CS-B) revealed poor JNK activation after UV irradiation in four of five cases when compared with three repair-proficient, normal human fibroblast cell lines. Impaired ability to activate JNK persisted at various time points and with different doses of UV irradiation and coincided with failure of in vitro damaged DNA to activate these kinases. In contrast to UV irradiation, other forms of stress, such as H2O2 or heat shock were capable of inducing JNK activation in CS-B cells. Interestingly, when UV irradiation was administered after osmotic shock, it led to JNK activation in CS-B cells, indicating that alternate signal transduction pathways that are activated in response to other forms of stress can potentiate JNK activation by UV irradiation. Unlike CS-B cells, those of other repair-deficient cells, including xeroderma pigmentosum of different complementation groups, revealed proper activation of JNK by UV irradiation. Together, our findings point to deficiency of JNK activation by UV irradiation in CS-B cells, a phenomenon which may be associated with impaired CS-B, the mutant repair gene in these patients.